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The present invention relates to tlie 
use of steroid saponin compounds of 
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( Alzheimer's Disease ) > '^^^^^^i^^^^. 
^^M:^^^ 4.36%. ^^^^^^-^^ >^#^#4^^^, -fr^^ 

#.j-''T'^. ^t^^^] (rh^M^mm) . 

^^:^> i^^^^^^t^^t^^^^^t, 

( Dioscorea nipponica Makino ) . Jl" lii l§ 
(Dioscorea panthaica Prain et Burk)^ :^^(Allium sativum L. )<. 
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^ (Anemarrhena asphodeloides Bge. ) . ^ # (Paris 
polyphyUa)^ i^ftCpolygonatum odbratum (Mill) Drace)* 
(Ophiopogon jappiiicus)^ #^(Agave americana L.)^. 

^ t AIII ^M.^-^^^AU1 Enb'!^^^^^^ 

^^^^ t ^^M^^mi m.^^:^ l%^]^ik^^# ^ ; Oi ^ 

^; ^vxi^fk^"^^. ii^^itit SY - sy5y:S-M10 ^4"^J!& 
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R4 R6 



Ri 9i -OH , -O-Xyl, -O-Ara-Rha, -O-Fuc-Rha, -O-Ara- 



Rha, 



'Rha ^Rha ^Rha 

-O-Fuc-Glu, -O-Fuc-Xyl, -O-Afa- Rha, O-Ara-Rha,^ 

Xc 



-O-Ara^^a 
Ac Rha; 

Ri^^, -OH,-0-Fuc,-0-Rha,il-0-Glu; 

R3i(?-OH,-OCOCH3, -OCOCi5H3i, ^^^-^.(=0), ^ 

-O-Gal, 

-O-Glu, 

-O-Gal-Glu, 

-O-GIu-Glu 

-O-Glu-Ara 

-O-Fuc-Giu^ 

-O-Rha 
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-O-Rha-Glu, 
-O-Glu-Glu-Glu, 

-O-Glu-Rha 
^GIu, 
-O-Glu-Rha^ 
-O-Man-Glu^ 
-O-Gal-GIu-Glu^ 

-O-Glu - Glu ^ 

-O-Glu - Rha^ 

^^Glu 
-O-Glu - Glu, 
^Rha 
-O-Gal - Gal, 

-O-Glu - Ara, 
^Rha 
-O-Gal - Glu, 
Rha 



-O-xyl - Rha ^ 
^Glu 



-O-Glu - Ara, 
^Rha 



-O-Glu - xyl , 
^Rha 
-O-Gal - xyl , 
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Glu 

-O-Gal-Glu - xyl , 

-O-Gal-Glu - Xyl, 

-O-Gal-GIu - Glu, 

^^xyl-Rha 
-O-Gal-Glu - Glu, 

^^xyl-xyl 
O-Gal-Glu - Glu , 

^^Glu 
O-Gal-Glu - Glu-Rha, 

^^^Glu-Ac 
O-Gal-Glu - Glu , 
^^Glu 

-O-Gal-Glu - Glu 

I 

Ac , 
^^Glu 

-O-Gal-Glu - xyl-Glu , 
^^^Glu-Rha 

-O-Gal-Glu - Glu-xyl , 
^^Glu-Glu 

-O-Gal-Glu - xyl-Glu , 

-O-Gal-Glu-Gal , 

-O-Glu - Rha , 

^Rha 
-O-Gal - Glu-Glu , 
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^^Gal 
-O-Glu-Glu - xyl , 

-O-Gal-Glu - xyl-Rha , 

-O-Gal-Glu - xyl , 
Rha 

^^Glu 
-O-Glu-Glu - Gal 

^xyl , 

^^Glu 
-O-Gal-Glu - Glu-Api, 

-O-Gal-Glu - xyl-Api ; 
Rii^riL, -0H,iL-0S03Na , 

R6 i^T iL, OH,^>fH.(=0),-O-Qui-Rha,i^.-O-Qui-Xyl; 

Ri2 >(ri.. -OH,^|L'R.(=0); 

Ri4^t-, il-OH; 

RisT^i-. il-OH; 

R22 7(^-OH,0(CH2)nCH3, n=0~3 , 

R23X^iL, 4-OH; 

R27 7^;-CH3, -CH2OH, iL=CH2; 

Xi(? O, ^im; 



Z 7(f Glu ^^Ai^. 

# A ^ & # Rl=R2=R4=R6=Rl2=Rl4=Rl5= R23=H,R3=P- 
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5 6 ^^^^-sf:::?; ^^^#1, S^i^pH 

C25^ 

R'2:^a - On^^ - OH 
R'si^-O-Gal - Glu, 

-O-Gal - Glu - Glu, 

-O-Gal - Glu - Glu, 

-O-Gal - Glu - Glu, 

-O-Gal - Glu J Xyl, 
2^Gal 



-O-Gal - Glu 5 Xyl , 
R'22 ^ OH , ^ O(CH2)„CH3,n=0'-3,ic, R'22 ^^^nH 20 
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22 

R'3 - O - Gal - Glu , 
C25 ^ S 

K'ls^a - OHilp - OH 

R'22 OH , O(CH2)nCH3,n=0-3 , R'22 ^^^^Pl^ 20 - 
R'2 7«ri^ 

5-6 #.J:^^^'i^.^E.^#: 

R'ls 

Cjs^ R. ^S^^ 

R'22 ^ O(CH2)„CH3,n=0-3 , A R22 ^^^n Bt 20 - 22 ^0. 

R'aT^-O-Gal, 
-O-Glu, 
-O-GIu - Rha, 
-O-Glu - Rha, 
-O-Glu - Rha, 
-O-Glu - Glu, 

^Xyl 
-O-Gal - Glu J Glu, 
-O-Gal - Glu, 
^^Rha 
-O-Glu 4 Glu, 
Rha 
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-O-Glu 4 Rha, 
-O-Gal 3 Gal, 
-O-GIu 3 GIu, 
^-O-GIu 3 Glu . 



m 1 ^^.^iLsa-f^^^ III ^ KCl ^\^mk.M.3L^^^^^W^ 

m 3 III ^ N ±i^¥j^^. 

m 4 ^^>^Jm'ft.^^^ Ill ^ N ±^¥j'^^. 
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R27 



R4 R6 



ilS: I 



Rha, 



Ri ^ iia, -OH , -O-P-xyl, -O-Ara-Rha, -O-Fuc-Rha, -O-Ara- 

/Rha v-Rha ^^^^Rha 

-O-Fuc-Glu, -O-Filc-xyl, -O-Ara^Rha, O-Ara-Rha,^ 

Ac 



-O-Ara-Rha 

^Ic^^^ha; 
R2 ^ -OH,-o-Fuc,-o-Rha,^-o-Glu; 
R3 ^-OH, -OCOCH3, -OCOC15H31 ^^^(=0), ^ 
-O-Gal, 
-O-Glu, 
-O-Gal-GIu, 
-O-Glu-Glu 
-0_GIu-Ara^ 
-O-Fuc-Glu, 
-O-Rha, 
-O-Rha-Glu, 
-O-Glu-Glu-Glu. 



yGlu 
-O-Glu-Rha 
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-O-Glu-Rha, 
-O-Man-Glu, 
-O-Gal-Glu-Glu, 
/Rha 



■O-Glu - Glu, 
/Rha 



■O-Glu - Rha, 
/Glu 



-O-Glu - Glu, 
/Rha 
-O-Gaf - Gal, 



-O-Glu - Ara, 
/Rha 
-O-Gal - Glu, 
/-Rha 
-O-xyl - Rha, 
^^Glu 
-O-Glu - Ara , 

^^Rha 
-O-Glu - xyl, 
^Rha 
-O-Gal - xyl , 

^^Glu 
-O-Gal-Glu - xyl, 

-O-Gal-GIu - xyl. 
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lu 

-O-Gal-Glu - Glu , 

^^^xyl-Rha 
-O-Gal-Glu - Glu , 

O-Gal-Glu - Glu , 

^^Glu 
O-Gal-Glu - Glu-Rha , 



^^^lu-Ac 
O-Gal-Glu - Glu , 



Glu 



-O-Gal-Glu - Glu , 

I 

Ac 



^^Glu 
-O-Gal-Glu - xyl-Glu , 

^^Glu-Rha 
-O-Gal-Glu - Glu-xyl , 

^^^^lu-Glu 
-O-Gal-Glu - xyl-Glu , 
-O-Gal-Glu-Gal , 

^^Api 
-O-Glu - Rha, 

^Rha 
-O-Gal - Glu-Glu, 

^^al 
-O-Glu-Glu - xyl , 
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Glu 

-O-Gal-glu - xyl-Rha , 

^^xyl 
-O-Gal-Glu - xyl , 
Rlia 

^^Glu 
-O-Glu-Glu - Gal 
^-xyl, 

-O-Gal-Glu - Glu-Api, 

^^Glu 
-O-Gal-Glu - xyl-Api ; 
^ ^M., -0H,^-0S03Na , 
RsibiL, H^l-, -0-Glu,il:^#>^L 
R« ^ M., OH,^.^(=0),-O-Qui-Rha,^-O-Qui-xyl; 
Ri2^iL, -OH,^^^(=0); 
Ri4^C ^-OH; 
Ris^t., il-OH; 

R22 ^-OH,^ 0(CH2)„CH3, n=0-3 , M,^^;^; 
R23 ^ ii.i^-OH; 

RzT^-CHa, -CH2OH, il=CH2; 
Z ^ Glu 4;F^|t.; 



Ri=R2=R4=R6=Ri2=Ri4=Ri5=R23=H,R3 i*Jp-OH, 
Rs i(7P-H, X=0, Y — JL^, R22 Z :f R27 ^ - 

CH3, "^#-^. C25i(r S^iij^d^^Ht.'^i^. 
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<j;iu 




5 - 6 ^Mi^^^^^^^^^ 5#:7bpH 

R'2^a - OH - OH 
R'3^-0-Gal - Glu, 
R'3^-0-Gal - Glu - Glu, 

-O-Gal ^ Glu - Glu, 

-O-Gal - Glu - Glu, 

-O-Gal - Glu 3 Xyl, 

-O-Gal - Glu 3 Xyl. 
R'22 ^ OH , ^ O(CH2)nCH3,n=0~3,^ R'22 ^^^Pl^ 20 - 

R'2^M. 
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R'3 ^ - O - Gal - GIu 
R'ls ^CL - OH - OH 

R'22 7{j OH , il O(CH2)„CH3,n=0-3 , ^ R'22 ^^^n Bt 20 - 

R'2^ii. 
R'i5 i- 

R'22 ^ O(CH2)„CH3,n=0-3 , A R'22 -f^^^PlH 20 - 22 ^M- 

R'3it/-0-Gal, 
-O-Glu, 
-O-Glu - Rha, 
-O-Glu - Rha, 
-O-Glu - Rha, 
-O-Glu - Glu, 

-O-Gal - Glu 3 Glu, 
-O-Gal - Glu, 
^z^Rha 
-O-Glu 4: Glu, 
2^Rha 
-O-Glu 4 Rha, 

-O-Gal 3 Gal, 
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-O-GIu 3 Glu, 
-O-Glu T Glu. 

M-n.^. it^ ( I ) ( II ) ^ 

Af^^^m,^ ( I ) ^ ( II ) ^t^^^JL^^j^tji^^^i^j^;^^ 

( I ) 'f^.^^f&Sli*!. 

( I ) ^ ( II ) t. ^^^^^■itpT:^3L: 

Glu : ^ ^# (glucose) 

Gal : ^|L# (galactose) 

Rha : 0^^^ (rhamnose) 
Xyl : (xylose) 

Ara: His.^^^ (arabinose) 

Fuc : AH (fucose) 



^i^^ ( I ) -ttS^^T&^t Ri=R2=R4= 
R6=Ri2=Ri4=Ri5=R23=H, R3i^-0-P-Gal^-{3-Glu,R5=(3-H , R27=- 
CH3 , C2s^S¥i^, Xi«?0,Zi?;-P-Glu, Y;F#>^, R22^^^, 

R6=Ri2=Ri4=Ri5=R23=H, R3 ^ -O-P-Glu^-p-Glu, R5=P-H,R27=- 
CH3,C25 ^ S X ^0,X 7^j-p-Glu, Y R22 

#>#;*^iLBJ, ^^^A. I ) 4fc^^7^^t Ri=R2=R4= 
R6=Ri2=Ri4=Ri5=R23=H, R22 ^ OH,R3 -0-p-Gal^-P-Glu,Rs=P- 
H,C25 S ^^,R27=-CH3, X 7(7 0,Z ^-p-Glu, Y :?;#>^t, - 7(7#-M4t 




Qui: (quinovose) 
Api : (apiose) 
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R<5=Ri2=Ri4=Ris=R23=H, R22 ^-OCH3,R3 :?&-0-p-Gal^-P-Glu,R5=P- 
H,C25 ^S^M, R27=-CH3, X^O,Z^ -P-Glu, Y :^ , 

^^^^^^ . ^ik^ i l^^k^^^^^r^ Rl=R2= 
R4=R6=Ri2=Ri4=Ri5= R23=H,R3 ^ -O-P-Gal'^-P-Glu^-P-GIu, R5=a- 

p-xyl 

H^ii^-i^^, R27=-CH3,X=0,Yi(7-#-jL^, Z^^;^. -j^^^^ 

^^^^^n, ^i^^ ( I ) ^t^^^^^ Ri= R2= R4=R^ =Ri2 
=Ri4 =Ri5 =R23=H, R3 i^^-O-P-Gal-P-Glu-P-Glu, R5=a-H,R22 ^-il^ 




p-xyl 

R27=-CH3,X=0,Y ^ JlM, Z^#>^L, C'25 isL^ 

^^J^^m ( I ) ^^^^^^ Ri= R4= R6= Rl2= Rl4= Rl5= 

R23=H,R2= - a - OH, R3 7&-0-P-Gal*-P-Glu^-p-Glu, R5=a-H,R22 ^ 

I' 

P-xyl 

R27=-CH3;x=o,Yi!7-#.J:'^, z:7^#>^t, c- 

25 R^mW^4-¥t, 

^^^^m> ^i^^ C I )'fl:.^^7^;^t Ri=R4=R6=Ri2= Ri4= 
Ris= R23=H,R2=a-OH, R3 ^ -O-p-Gal'^-p-Glu^-P-Glu, R5=a-H,R22 ^ 

P-xyl 

R27=-CH3,x=o,Y #.jL^, z;f^#>j^, c- 
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^^^^m. ( I ) ^t^^^^t Ri= Rg= Rj2= 

Ri4= Ri5= R23=H, R3 7(7-0-p-GaI^-p-Glu^-P-Glu, R22 R27=- 

? 

CH3,x=o,Y ^ — J:#:, z c-25 ik^ R ;Hr^,R5 



^^^m , ^i^^ i I )^t.^i^7(7^ t Ri=R2 

=R4=R6=Rl2=Rl4=Rl5= R23=H, Rs ^ , R22 ^ R27=-CH3 , 



RsT^r-O-P-Gal-p-G 



u^-P-Glu,X=D,Y7(?— 4^J:#:, Z^F^^i^t, c-25 



^S^^ ( I ) it^^^^^ Rj=R4=R^=Rj2= Ri4= 

Ri5=R23=H,R2=-a-OH, R3 i(r-0-p-Gal'*-p-Glu^-P-Glu, R22 

3 

R27=-CH3^=0,Y ^ jLM, Z c-25 'fsLTfj R ;^^,R5 



^^^^m. ^iL^ (. I ) -ffc^f^Tf^^t Ri= R4= 
R«=Ri2=Ri4=Ris= R23=H, R2=a-OH, Rsi^J-O-P-Gal-P-Glu^-P-Glu, 

|3-xyl 



BNSDOCIO: <WO 9916786A1> 
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R22^^^. R27=-CH3,X=0,Y J:#, Z:^^^^, C-25 

s^^Ms^^^^ C5.6'{3^:i^-^^^, 

(25S)-26-0- P -D-^'^^ ^#^-22-^1.-5 P -^^-3 P . 26— 
^-3-0- P -D-'Jfc'^^ ^^^(1 - 2)- P -D-'rti'^-f ILilt^; 



(25S)-26-0- P -D-']fc^ ^ ^ #1^-22-^^-5 P --^ ^ -2 P . 3p . 
26-=-^-3-0-& -D-'tt'^f - 2)- P -D-'tk'^-f ILIt^; 

(25R)-26-0-P -D-^'^^^#l^-22-^^-5-:l^-'^^-3 P, 26- 
^S|.3.0-a-L-'fc'^^^*l^(l-^2)[P-D-^^^'^^;g-(l - 3)]-P 

(25R)-26-0- P -D-'rti'^ ^ ^ #^-22-^^-5-^-'^ ^ -3 P . 26- 
jr.S|-3-0-a-L-»Jfc'1^IL^^t^(1^2)(a-L-nfc'^lLf=^^-i-(l 4)]-P- 

(25R)-26-0- P -D-'«:'^ ^ ^ ^^-22-^^-5-^-^ ^ -3 P . 26- 
^m-3-0-^-D-^^^$mMl^2)[^ ^ 3)]-P 

(25R)-26-0- P -D-'ft.'^f ^#1-22-^1.-5-)^-'^ <^ -3 P . 26- 
rL#.3-0-a-L-^'^ IL^#l.(l-^2)- P -D-'ifc'^f ^#^; 

(25S)-26-0- P -D-^"^ « ^ #1.-5 P -'^ ^ -20(22)-i^-3 P , 26- 
^#-3-0-P -D-nfc'^^^#l-(l - 2)- P -D-'Jfc'^-^#L#^; 

^i^^it-kc^r^m,^ ( II ) >fl:^#: 
( 25S ) -26-0-P-D-'ti:'^^^#l.-22-^l.-5P-'^^-2p,3p,26- 
^ ^-3-O-p-D-^Jb'^ ^ ^ #l.(l-^2)-P-D-nfc'^ 4-IL#^; 

(25S)-26-0-p-D-^'^ ^ ^ #1.-22- T ^l.-Sp-'^ ^ -2p,3p,26- 
^g|.3-0-P-D-'^'^^ ^#l.(l-»2)-P-D-nfc'^^|L#^; 

(25S)-26-0-P-D-1fc'^€^#l^- 5P-'^^-20(22)-:#-2p,3p,26- 
-^^-a-O-P-D-'^h'*^ ^#l.(l-»2)-p-D-'lfe'i&4-#L##;. 
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(25R>26-0-P-D-^'^ f ^#^-22-T^l.-5-#-^ ^ -3(3,26-^:^ 
(25R)-26-0-|3-D 'Ifc'^ ^ ^ ^^-5-^-^ % -20(22)-:^-3p,26-— 

^m.A ( II ) V 
^^^Xm, ;$^iL^J#-^^^AitiC ( I ) ^t^^^^^^ 

jTOi^, #>'^¥. ■^Tii.iivy.JL^^iLi^ 
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#it^^. ^^^2r>&. 2t:^^^>^. B^J^^>&. 

-^m.^. m^^. ^m.^. filLz^ 

■n'^m. S^^t^^^^. ^^i-. 7f^^; ■k^^^Ak.n 

i^z^^si> 1, 3 - ^^m. z^^^m^m^m^ ^^^^^^^ 
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^ ^-i^ ^ (Liliaceae) Anemarrhena 

asphodeloides Bge. ^^^At^yk^'^'JL. ^t^MM^"^ 

I 

3Kg, >a 90 % EtOH m^^^^ 3 ^^^i^ EtOH , 

^hiL-f 700g. 'SL-f^y^f^'^M-, 4fji«^?^>&^;j<-;f^iii^^. :i<. 

n-BuOH n-BuOH, 90g . 

n-BuOH ^^M^^^^^M:^, Jit CHCI3 -MeOH-H2 O 
(60:35:10 TMr) -^1^, 150ml, ^ t^'^^^S^i^u^ 54-62 ^ 
#, ■^ii^r>^ M.;^ >&#, f:t^^J.^, ^ CHCI3 -MeOH-H2 
0(60:30:10 T;g)> CHCI3 -MeOH-H2 0(55:35:10 TM)^}^^ 
^, ^-f^lOOml, ^ff>l.>fe- 45-48, i^ii^^J# 1.2g , ^#J-^^ HPLC 

I (28.0ing). II(11.8mg)x in(57.4mg)5fpIV(20.0ing), 
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7Si'f^:^^7$~^i^m MeOH-CHCb (1:1) ^it, igiy^ji^^t 

CHCb-MeOH-HzO (60:30:10 T M: y^M., TLC ^^Jtsn^^ 
# 13 >h^t^(Fr.l to Fr.l3). Fr.7 f^^^^^^n, ^^^n 
^HPLC ( Ci8 ^, MeOH-HjO (90:10) )^#^>tV(13.0mg) ^ 
VII(11.5mg), Fr.9 t#iij6^^a^9^ HPLC ( dg MeOH- 
H2O (80:20) ) ^it/#>tVI(10.6mg) ^VIII(11.7mg). #>tV> VL 
VIL Wm^M^^^^^^^^^^:r<.%~^, a i^; 25R ^;^>f^f. 




III . R3 = O - Cal^ - Glu, R22 = OH Rlllb : 25S , R2 = OH 

IV : R3 = O - Gap - Glu,R22 = OCH3 R3* = O - Gal"* - Glu^ - Glu 

h 

Xyl 
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2Kg, ^^^^ 4 ^y^}0.<^&f^m^'^}Sif, MZu^- 

^, n-BuOH, ^-^y^-f 550g . n-BuOH ^^^i^^r^ 

X>!^J^^>g-#, CHCI3 -MeOH-H2 O i^^J ^> li^M., TLC 
. III #(r>^>{^. jth>^#^ Sephadex LH-20 ii^t ^ ^^L^ 

-ft, Ill 7.1g . 

^. 

-^-^#7 mp>226 X:((iec), 

Liebermann-Burchard B^M-^ Molish J-FS'^, # Ehrlich ^ 
^\^^3-}n'^A.$.. m(vlJ^.#)cm-l : 3368(OH), 2925, 1692(a 20, 
22 ),1075, 1039(#;^ C-0). 1 H-NMR(C5 D5 N) 5 :0.66(3H, S, 
I8-CH3 ), 0.96(3H, S, I9-CH3 ), 1.01(3H, d, J=6.8Hz, 27-CH3 ), 
1.60(3H, S, 2I-GH3 ), 4.82(1H, d, J=^7.8Hz, Glc 1-H),4.92(1H, d, 
J=7.8Hz, Gal 1-H), 5.27(1H, d, J=7.8Hz, Glc 1-H), 2.46(1H, d, 
J=10.3Hz, 17-H)» 13 C-NMR #^^JL ^ 1 . I 
(25S)-26-0-P-D-^^'1fc^#^-5 P -'^^-20(22)-)^-3 P. 26— 
^-3-0- P -D-^;^1fc'^^^l - 2)- P -D-^'^4'fLi^^ ( ^^^^ 
B ) . 

^i:^4^n mp>212 *C(dec), Liebermann- 

Burchard JSi^!^^ Molish ^>^J.m'ii, ^ Ehrlich i^M^^f^'^JsL 

7t^^^: C45 H74 O18 • 2.5H2 0,-H-*iiL(%):C 57.02, H 8.34; 
^^^(%):C 56.90, H 8.03 . IR()I:>^#)cm-l :3354(OH), 2929, 
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2850, 1691(A 20,22 ),1075, 1037(#;^ C-O). FAB-MS m/z 
925(M+Na)+ , 903(M+H)+ , 741(M+H-Glc)+ , 579(M+H-GIc ^ 2)+ , 
417(M+H-Glc X 3)+ , 399(^7G+H-H2 0)+ , 255, 185, 145 , EI-MS 
m/z 416(#;iG)+ , 398(^7t-H2 0)+ , 344, 343, 325, 287, 273, 255, 217, 
201, 1S1(^^), 163, 139, 109, 95 . 1 H-NMR(C5 D5 N+D2 O) 
6 :0.71(3H, S, I8-CH3 ),1.01(3H, S, 19-CH3 ), 1.08(3H, d, J=6.8Hz, 
27-CH3 ), 1.68(3H, S, 2I-CH3 ), 2.54(1H, d, J=10.3Hz, 17-H), 
4.86(1H, d, J=7.8Hz, Glc 1-H), 4.99(1H, d, J=7,3Hz, Glc 1-H), 
5.49(1H, d, J=7.3Hz, Glc 1-H). 13 C-NMR t^^^^^ 1 , ^t^^ 
II ^ (25S)-26-0- P -D-^ 3 -'^^-20(22)-#-3 P . 26- 

C). 

^t^^m ^ mp>243 X:(dec)= Liebermann- 

Burchard >^^^ Molish A,MM.f^'}^, ^ Ehrlich i^^j # 

lRCifJLM)cm-l :3348(OH), 2930, 2850, 1075, 1044(^^ C- 
O). FAB-MS m/z 943(M+Na)+ , 903(M+H-H2 0)+ , 741(M+H-H2 

0- Glc)+ , 579(M+H-H2 O-GIc ^ 2)+ , 417(M+H-H2 O-GIc x 2- 
Gal)+ , 399(^7G+H-H2 O x 2)+ , 255, 185, 145 , EI-MS m/z 
740(M-H2 0-Glc)+ , 578(M-H2 O-Glc ^ 2)+ , 416(^7G-H2 0)+ , 
415(^7C-H-H2 0)+ , 357, 273, 217, 181, 139 . 1 H-NMR(C5 D5 N) 
6 :0.85(3H, S, I8-CH3 ), 0.96(3H, S, 19-CH3 ), 1.00(3H, d, J=6.4Hz, 
27-CH3 ), 1.30(3H, d, J=6.8Hz, 2I-CH3 ), 4.79(1H, d, J=7.8Hz, Glc 

1- H), 4.90(1H, d, J=7.8Hz, Gal 1-H), 5.27(1H, d, J=7.8Hz, Glc 1- 
H)„ 13 C-NMR #ll*^J\L;fc 1 . ^t^^m ^ (25S)-26-0- P -D-^ 
^^^^^-22-0:^-5 P -'^*^-3 e . 26-^#-3-0- P -D-«( ^^^^ 
^(1 -* 2)- P 'T>-^$L^ih^^ ( prototimosaponin AIII ) . 
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^t^^TV mp 244 Liebermann- 

Burchard A.M.^ Molish 0LM.^fn>lk, ^ Ehrlich i^^J J.Pa'ti^ 

. FAB-MS m/z 957(M+Na)+ , 933(M-H)+ , 903(M+H- 
MeOH)+ , 741(M+H-MeOH-GIc)+ , 579(M+H-MeOH-Glc x 2)+ , 
417(M+H-MeOH-Glc x 2-Gal)+ , 399(^7G+H-MeOH-H2 P)+ . 1 
H-NMR(C5 Ds N) 6 : 0.78(3H, S, I8-CH3 ), 0.95(3H, S, 19-CH3 ), 
1.03(3H, d, J=6.0Hz, 27-CH3 ), 1.16(3H, d, J=6.6Hz, 2I-CH3 ), 
3.25(3H, s, 22-OCH3 ), 4.82(1H, d, J=7.7Hz, Glc 1-H), 4.90(1H, d, 
J=7.1Hz, Gal 1-H), 5.27(1H, d, J = 7.7Hz Glc 1-H). 13 C-NMR 
T^it^yL^ 1 , it^^ IV i^(25S)-26-0-P-D-^^'tfcp^^J-22-T 
#L^-5 P -"^^^-S P . 26-^#-3-0- P -D-f 2)- P -D- 

( ^#J|.#C E ) . 
^ t^^^^^t-, mp 271 T:(dec), Liebermann- 
Burchard J^M^ Molish >g»^J.FH'^, ^ Ehrlich ■^MM.m'li.J^ 
ML. IR v„,ax cm-^: 3394, 2930, 1070, 988, 919, 896, 847. FAB-MS 
(positive) m/z 1057(M+Na)% 1035(M+H)^ 925(M-XyH-Na)'', 
901(M-XyI-H)^ 873(M-GIc+H)^ 741(M-Glc-XyI+H)^ 579(M- 
Xyl-Glc X 2+H)^ 417(aglycone+H)^ 399(aglycone-H20+H)^ EI- 
MS m/z 416(aglycone)^ 398(aglycone-H20)% 357, 347, 344, 302, 
287*273,181,139. 

Va : 'H-NMRCCsDsN) 5: 0.80(s,C-18 CH3), 0.60(s, C-19 CH3), 
1.12(d, J=6.7Hz, C-21 CH3), 0.67(d, J=5.5HZ, C-27 CH3), 4.86(d, 
J=7.3Hz, Gal 1-H), 5.17(d, J=7.9Hz, Glc(inner) 1-H), 5.21(d, 
J^7.9HzXyl 1-H), 5.55(d, J=7.3Hz, Glc (terminal) 1-H). ^C-NMR 
■^^^je.^ 2 . Va 7«J ^^^ #;7t-3-0- P -D-^ifc'^f ^^^^ 

(1 - 2)[ P -D-^'^;^#^(l - 3)]-P -D-v&'^^^4t^(l - 4)-P - 
D-'Ifc'^^ILilt^ ( degalactotigonin ) , 

Vb : *H-NMR(C5D5N)6: 0.79(s, C-18 CH3), 0.60(s, C-19 
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CH3),1.12(d, J=6.7Hz, C-21 CH3), 1.05(d, J=7.3Hz, C-27 CH3), 
4.86(d, J=7.3Hz, Gal 1-H), 5.17(d, J=7.9Hz, Glc(inner) 1-H) 
5.21(d, J=7.9Hz Xyl 1-H), 5.55(d, J=7.3Hz, Glc(terminal) 1-H). 
SC-NMR -^itmPi^l . Vb 

"M^^^^Cl - 2)( P -D-'fc'^yl^^l-a - 3)]-p-D-'ifc'^^^^ 
1.(1 - 4)- P -D-^'^^IL^i^; ( diuranthoside A ) , 

VI mp 247 t:(dec). Liebermann- 

Burchard J^M^ Molish J^j^M-fn'jk, ^ Ehrlich ii^MM.m'\i.j^ 
Ml, IRv„ax cm-^: 3408, 2931, 2875, 1072, 987, 922, 897,847. FAB- 
MS (positive) m/z 1073(M+Na)% 1051(M+H)% 595(M-Xyl-Glc '< 
2+H)% 433(agIycone+H)% 415 (aglycone - HiO+H)^. EI-MS m/z 
432(aglycone)^ 415(aglycone-H20+H)^ 414(aglycone-H20)% 373, 
363, 360, 342, 318, 303, 300, 289, 271, 139, 126, 115. 

Via: 'H-NMR(C5D5N) 5: 0.78(s, C-18 CH3), 0.67(s, C-19 CH3), 
I.10(d, J=6.6Hz,C-21 CH3), 0.67(C-27 CH3), 4.90(d, J=7.7Hz, Gal 
1-H), 5.20(d, J=7.7Hz, Glc(inner) 1-H), 5.23(d, J=7.7Hz Xyl 1-H), 
5.57(d, J=7.7Hz, Glc(terininal) 1-H). SC-NMR #lt*& JSL^ 2 . 4fc 
\J iL^^^7G-3-0- P - 2)[ P -D-'* 

^^^^(1 - 3)]-P-D-^ti:^^^#^(l - 4)- P -D-'tis^^^lL^^ 
( F-gitonin ) . 

VIb: ^H-NMR(C5D5lN) 5: 0.77(s,C-18 CH3), 0.67(s, C-19 CH3), 
1.10(d, J=6.6Hz, C-21 CH3), 1.05(d, J=7.1Hz, C-27 CH3), 4.90(d, 
J=7.7Hz,Gal 1-H), 5.20(d, J=7.7Hz, Glc(inner) 1-H), 5.23(d, 
J=7.7Hz Xyl 1-H), 5.57(d, J=7.7Hz, Glc(terininal) 1-H). SC-NMR 

-*it^jL^ 2 . VI b p -B-^^^ 

1.(1 -* 2)[ P -D-nhl^;K#l(l -> 3)]-P -D-^'^^^#l.(l -> 4)-P 
-D-'^fc'^^^L^^ ( ^-^^^ F ) . . 
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VII ^ & mp 242 Liebermann- 
Burchard BLjEL^ Molish >^Jl^PH'^, ^ Ehrlich T^^]3M'\k^ 

IR Vniax cm-*: 3394, 2934, 1069, 985, 919, 896, 847. FAB-MS 
(positive) m/z 1055(M+Na)% 1033(M+H)^ 737(M-Glc-Xyl-H)^ 
577(M-Xyl-Glc ^ 2+H)"*", 415(aglycone+H)'', 397(agIycone- 
HzO+Hf . EI-MS m/z 414(aglycone)^ 396(agiycone-H20)% 355, 
345,342,300,282,271,139. 

Vila: *H-NMR(CsD5N) 5: 0.79 (s,C-18 CH3), 0.85(s, C-19 CH3), 
1.13(d, J=6.7Hz, C-21 CH3), 0.67(d, J=5.5HZ, C-27 CH3), 4.87(d, 
J=7.4Hz, Gal 1-H), 5.16(d, J=7.9Hz, Glc(inner) 1-H), 5.22(d, Xyl 
1-H), 5.55(d, J=7.9Hz, Glc (terminal) 1-H). ^C-NMR ##t4&iiL^ 
2 . VUa^ ^#.iG-3-0- P 'J)-^^% ^^^{1 - 2)( P 

-D-^^^^^{1 3)]-P-D-nfc'^^^#l.(l - 4)- P -D-'&'^^IL 
( aspidistrin ) . 

Vllb: *H-NMR(C5D5N)6: 0.79(s, C-18 CH3), 0.85(s, C-19 
CH3),1.13(d, J=6.7Hz, C-21 CH3), 1.05(d, J=6.7Hz, C-27 CH3), 
4.87(d, J=7.4Hz, Gal 1-H), 5.16(d, J=7.9Hz, Glc(inner) 1-H) 5.22 
(d,Xyl 1-H), 5.55(d, J=7.9Hz, Glc(terminal) 1-H). SC-NMR #|gt 
#J«L#- 2 . VII b 7f7^^^-^ic-3-0- P --D-^^^^m^l 

2)[fi -ly-^^J^mM^ - 3)]-P-D-^'^^^m.(l - 4)-P-D- 
1fc'1^-f-|L;#^ ( 3-O-p-lycotetrasoyl yamogenin ) . 

VIII mp 258 X:(dec). Liebermann- 
Burchard >^JL^ Molish J^0.M.}^>)k, ^ Ehrlich iKMM.m>^^ 

IRvraai cm'*: 3414, 2940, 2902, 1071, 988, 920, 895,849. FAB- 
MS (positive) m/z 1071(M+Na)^ 1049(M+H)% 855(M-Glc-H)% 
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753(M-Glc-Xyl-H)% 593(M-Xyl-Glc ^ 2+H)\ 431 (aglycone+H)% 
413 (aglycone - HzO+H)^ 395 (aglycone - H20x2+H)^ EI-MS 
m/z 430(aglycoiie)^ 413(agIycone-H20+H)^ 412(agIycone-H20)% 
371, 361, 358, 316,298, 287, 269, 139, 126, 115. 

Vnia : ^H-^^MR(C5D5N) 6: 0.78(s, C-18 CH3), 0.91(s, C-19 
CH3), 1.1 l(d, J=6.6Hz,C-21 CH3), 0.67(d, J=5.5Hz, C-27 CH3), 
4.91(d, J=7.7Hz, Gal 1-H), 5.20(d, J=7.7Hz, Glc(inner) 1-H), 
5.23(d, J=7.7Hz Xyl 1-H), 5.57(d, J=7.7Hz, Glc(termmal) 1-H). 
SC-NMR nMSLA 2 , VIll a ^ ^^:^^K.'3-0- P -D- 

^•^^^#^(1 - 2)[fi 3)]-P-D-'Jfc'^^^# 
J^(l - 4)-^-D'^^^$L^^ ( karatavioside A ) , 

Vlllb : 'H-NMRCCsDsN) 5: 0.78(s,C-18 CH3), 0.91(s, C-19 
CH3), l.ll(d, J=6.6Hz, C-21 CH3), 1.05(d, J=7.1Hz, C-27 CH3), 
4.91(d, J=7.7Hz,Gal 1-H), 5.20(d, J=7.7Hz, Glc(mner) 1-H), 
5.23(d, J=7.7Hz Xyl 1-H), 5.57(d, J=7.7Hz, Glc(terminal) 1-H). 
SC-NMR T^St^JLA 2 . it^^ VIII b 7^r^'J4i^^>G-3-0- P -D- 
^^M^^^il -> 2)[ P -D-nfc'^yMt^l - 3)]-P-D-nfc'^^^^ 
^1 -* 4)-P -D-^-^^IL^t^; ( G ) , 

^ 1. ^t^^ I - IV #^ '^C - NMR ^t^iSL^ ( C5D5N ) 



^ I n m IV 



1 



30.9 



.30.7 



30.9 



30.9 



2 



26.9 



26.9 



27.0 



27.0 



3 



75.1 



75.2 



75.0 



75.2 
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4 


30.9 


30.9 


5 


36.9 


36.8 


6 


26.8 


26.8 


7 


26.8 


26.8 


8 


35,1 


35.1 


9 


40.1 


40.1 


10 


35.2 


35.1 


11 


21.2 


21.3 


12 


40.0 


40.0 


-13 


43.8 


43.8 


14 


54.7 


54.7 


15 


31.3 


31.3 


16 


84.5 


84.5 


17 


64.6 


64.6 


18 


14.6 


14.3 


19 


24.0 


24.0 


20 


103.5 


103.5 


21 


11.8 


11.8 


22 


152.3 


152.3 


23 


34.4 


34.3 


24 


23.6 


23.6 


25 


33,7 


33.6 


26 


75.2 


75.2 


27 


17.1 


17.1 


OCH3 












1 


102.6 


101.9 


2 


81.8 


83.1 



30.9 


31.0 


36.9 


36.9 


26.7 


26.7 


26.7 


26.7 


35.4 


35.5 


40.2 


40.2 


35.2 


35.2 


21.1 


21.0 


40.4 


40.5 


41.2 


41.2 


56.4 


56.4 


32.4 


32.1 


81.2 


81.4 


64.0 


64.4 


16.7 


16.5 


24.0 


24.0 


40.6 


41.2 


16.4 


16.4 


110.6 


112.6 


37.1 


30.9 


28.3 


28.2 


34.4 


34.4 


75.3 


75.2 


17.4 


17.5 



47.3 



102.5 102.5 
81.8 81.7 
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3 


76.9 


78.5 


76.9 


76.9 


4 


69.8 


71.7 


69.8 


69.8 


5 


76.6 


78.2 


76.5 


. 76.6 


6 


62.1 

^ ( 3isL^}^ ) 


62.8 


62.1 


62.1 


1 


106.1 


105.9 


106.1 


106.0 


2 


75.5 


77.0 


75.5 


75.4 


3 


78.0 


77.9 


78.0 


78.0 


4 


71.6 


71.5 


71.6 


71.7 


5 


78.4 


78.5 


78.4 

J 


78.5 


6 


62.7 
( 26>f2:) 


62.6 


62.7 

- 


62.8 


1 


105.1 


105.1 


105.1 


105.0 


2 


75.2 


75.2 


75.2 


75.0 


3 


78.5 


78.5 


78.5 


78.6 


4 


71.6 


71.6 


71.6 


71.7 


5 


78.5 


78.2 


78.4 


78.4 


6 


62.7 


62.8 


62.7 


62.8 



^ 2 it^^ Va-Vnib ^ ^-C-NMR -fc^^L^aOOMHz, in 

C5D5N) 



Va Vb Via VIb Vila VHb vma 

vmb 



1 37.1 

2 29.8 



45.5 
70.7 



37.5 
30.1 



45.7 
70.7 
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3 


77.4 


4 


34.8 


5 


44.6 


6 


28.8 


7 


32.3 


8 


35.2 


9 


54.3 


10 


35.7 


11 


21.2 


12 


40.1 


13 


40.7 


14 


56.4 


15 


32.1 


16 


81.1 


17 


62.9 


18 


16.5 


19 


12,2 


20 


41.9 


21 


15.0 


22 


109.2 


23 


31.8 


24 


29.2 


25 


30.5 


26 


66.8 


27 


17.3 



1 102.4 
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84.2 




78.3 




84.4 






34.0 




39.2 




37.6 






44.5 




141.0 




140.0 






28.0 




121.6 




121.9 






32.1 




32.3 




32.1 






34.5 




31.8 




31.0 






54.3 




50.3 




50.1 






36.8 




37.0 




37.9 






21.4 




21.1 




21.1 






40.0 




39.9 




39.7 






40.7 




40.4 




40.4 






56,2 




56.6 




56.4 






-32.1 




32.1 




32.1 




81.2 


81.2 




81.1 


81.2 


81.1 




62.8 


62.9 




62.9 


62.7 


62.6 




16.3 


16.6 


16.4 


16.3 




16.3 






13.4 




19.4 




20.4 




42.4 


41.9 


42.4 


42.0 


42.5 


41.9 


42.4 


14.8 


15.0 


14.8 


15.0 


14.9 


15.0 


14.9 


109.7 


109.2 


109.7 


109.3 


109.8 


109.2 


109.7 


26.3 


31.7 


26.3 


31.6 


26.4 


31.7 


26.3 


26.1 


29.2 


26.2 


29.3 


26.2 


29.2 


26.1 


27.5 


30.5 


27.5 


30.6 


27.5 


30.5 


27.5 


65.0 


66.8 


65.0 


66.9 


65 1 


66 8 




16.2 


17.3 


16.2 


17.3 


16.3 


17.3 


16.3 




103.2 




102.7 




103.3 
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2 73.1 

3 75.0 

4 79.8 

5 75.3 

6 60.6 

1 104.7 

2 81.2 

3 '86.7 

4 70.4 

5 78.5 

6 62.4 

f ( ) 

1 104.8 

2 75.5 

3 78.5 
- 4 70.7 

5 77.5 

6 63.0 

1 105.O 

2 76.1 

3 77.7 



72.5 
75.1 
79.3 
75.7 
60.6 



104.6 
81.1 
86.9 
70.4 
78.1 
62.6 



73.1 
75.1 
79.8 
75.3 
60.6 



104.8 
81.3 
86.8 
70.4 
78.6 
63.3 



72.6 
75.1 
79.2 
75.6 
60.6 



104.6 
81.1 
86.9 
70.0 
78.1 
62.8 



104.7 
75.4 
78.4 
71.3 
78.7 
62.9 



104.9 
75.5 
78.8 
70.8 
77.6 
- 62.9 



104.7 
75.4 
78.4 
71.3 
78.7 
62.9 



104.9 105.1 104.9 

76.0 76.2 76.0 

77.5 • 77.1 77.5 
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4 71.0 70.4 71.0 70.3 
5 67^2 673 67.3 67.3 

1* ( 25S ) -26-0-P-D-^'^«^#^-22-^l-5p-'^#-2p,3p,26- 
=.S|_3.0-p-D-'^'^^^^^(l-^2)-P-D-nfc'^^|L||#:.; 
2* (25S)-26-0^p-^'^^ ^^^-22-T*.l-5p-^^-2p,3p,26.-=- 
#-3-0-p-D-^'^^^#^(l-^2)-p-D-'^it.'^^#L##;; 
3* (25S)-26-0-P-D-'rt;'^^^#^- 5p-^^-20(22)-)^-2p,3p,26- 
=.g^-3.0-p-D-li.'^f ^^J.(l->2)-p-D-''th'^i^|L#^. 

<jJlu 





HC 






IJ22 

^20 ; ^ — ^ y 

1 - — --|22 


As 


















Glu-Gal-( 














1*: 

2*: 

-f^^ife3*: 
- NMR 


R22 = OH, 
R22 = OCH3, 
R22 ;F^>^t, 


C20 - C22lBlib— - 
C20 - €22 iHlXr— 4 

C20 - €22!^^— M 










2* 


3* 


r 


2* 


3* 


1 


40.6 


40.6 


40.6 


Gal 1 106.1 


106.1 


106.1 


2 


67.2 


67.2 


67.2 


2 75,2 


75.1 


75.2 


3 


81.8 


81.8 


81.8 


3 78.1 


78.1 


78.1 


4 


31.9 


31.9 


31.9 


4 71.9 


71.9 


71.8 


5 


36.6 


36.6 


36.6 


5 78.4 


78.5 


78.4 


6 


26.6 


26.6 


26.6 


6 62.9 


62.9 


62.9 
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7 


26.3 


26.3 


26.3 


GIu 1 


103.3 


103.3 


103.3 


8 


35.6 


35.6 


35.6 


2 


81.7 


81.6 


81.7 


9 


41.5 


41.5 


41.5 


3 


77.0 


77.0 


77.0 


10 


37.1 


37.1 


37.1 


4 


69.8 


69.9 


69.9 


11 


21.4 


21.4 


21.5 


5 


76.9 


76.9 


76.9 


12 


40.4 


40.4 


40.0 


6 


62.0 


62.1 


62.0 


13 


41.3 


41.3 


43.9 


Glu 1 


105.1 


105.0 


105.0 


14 


56.3 


56.3 


54.6 


(26 ik)2 


75.2 


75.1 


75.2 


15 


32.4 


32.1 


31.3 


3 


78.6 


78.6 


78.6 


16 


81.2 


81.4 


84.5 


4 


71.8 


71.7 


71.8 


17 


64.0 


64.4 


64-6 


5 


78.4 


78.4 


78.4 


18 


16.7 


16.5 


14.5 


6 


62.9 


62.8 


62.9 


19 


23.9 


24.0 


23.9 










20 


40.7 


41.2 


103.5 










21 


16.4 


16.4 


11.8 










22 


110.7 


112.6 


152.3 










23 


37.1 


30.9 


34.4 










24 


28.3 


28.2 


23.6 










25 


34.4 


34.4 


33.6 










26 


75.4 


75.2 


75.2 










27 


17.5 


17.5 


17.1 










OCH3 




47.3 













FAB-MS: 

1* FAB-MS in/2:919(M+H-H20)% 757(M+H-H20- 
Glu)'^,595(M+H-H20-Glu ^ 2),433(M+H-H20-Glu ^ 2- 
Gal)\415(^7G+H-H2G ^ 2)^271,255,145 

2* FAB-MS iii/2:951(M+H)%919(M+H-MeOH)%757(M+H- 
MeOH-Glu)*, 
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595(M+H-MeOH-Glu >^ 2)%433(M+H-MeOH-GIu ^ 2- 
Gal)%415(^7G+H-MeOH-H20) 

3* FAB-MS m/z:919(M+H)%757{M+H-Gluf ,595(M+H-Glu 
X 2)%433 

(M+H-Glu X 2-Gal)^415(#;7G+H-H20)'^ 

1** (25R)-26-0-p-D-'rt.'^ f ^ m&-22-0L^-5'^-^ % -3p,26-. 

2"* (25R)-26-0-P-D-^^ « ^#^-22-:^ ^^-5-:#-'^^- 
3p,26~Sf-3-6-P-D-^'^^^i^^(1^4)-p.D-^^4-IL#^; 

3** (25R)-26-0-p-D-^'^ ^ ^ #^-5-:!^-^ % -20(22)-#-3p,26- 



<j;iu 




1**: R22 = OH , C20 " C22 m^—^-^ 

2**: R22 = OCH3, C20 - C22 ^3^—^^ 

^^^3**: m2:f^J^, C20 - C22iaIjHr— jCL^ 

^^C - NMR 







2** 


3* 




1 ** 


2 


3" 


1 


37.6 


37.6 


37.6 


Gall 


103.0 


103.0 


103.0 


2 


30.4 


30.4 


30.4 


2 


73.5 


73.5 


73.4 


3 


78.4 


78.4 


78.4 


3 


75.4 


75.4 


75.3 


4 


39.4 


39.4 


39.4 


4 


79.8 


79.8 


79.8 


5 


141.2 


141.2 


141.2 


5 


75.9 


75.8 


75.9 
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121 


171 ^ 


0 


ol.U 


61.0 


^1 A 

61.0 


7 


32 4 


32 4 


H 4 


rilii 1 




107.1 


1 AT A 

107.0 


8 


31 9 


31 9 


11 Q 






73.2 


75.2 


Q 

• 


50 5 


50 S 




1 




/0.4 


7c>.2 


10 


37,2 


37.2 


37.2 


4 


72.4 


72.6 


72.4 


11 


21.3 


21.3 


21.4 


5 


78.7 


78.7 


78.6 


17 


4n 1 


40 1 


40 0 


0 


<1 1 


63.1 


63.2 




40 f; 


40 


41 7 


Iji 11(26 12.) 
-1 


1U4.0 


104.9 


104.7 


14 

JL** 




oO.O 


1 


1 


75.U 


75.1 


75.1 




'^7 4 


"VJ 4 




0 


78.3 


78.6 


78.3 


ID 


sn Q 


ol.Z 


o4.2 


A 

4 . 


71.6 


71.9 


71.6 


1 n 

1 / 








5 


78.0 


78.2 


77.9 


1 fi 


iO.o 


lo.J 


14.J 


6 


62.8 


63.1 


^ A yx 

62.9 


1 Q 






iy.4 










IfX 
Zxj 




4U.O 
















lo.x 


ll.O 












lino 














71 


•J /.u 




J4.J 










74 
















25 


34.2 


34.3 


33.4 










26 


75.3 


75.3 


75.2 










11 


17.4 


17.2 


17.1 










OCH3 




47.4 
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(1) , #^-[^.^^1. IL IIL IV4-lmg, -^f- lml^igjL^t,^50 
M 1 -t 5ml 

(2) . M^^;i&*;»cJ^, 'hJ!^, :ft^;^^^t-^. 

(3) . ^^mi^. ^^^m^, 

(4) . #^;^^^t^af-^t^^Jir^-f->§-#. 

(2) . >^iH:^JJ:Te^#I. II. lV^J^mM.^m. 

(3) , iH:^^^X^^^,3^#|SI#^^. 

>'XJi^^^B|,>fl:^i^III ;^ 10-5 g/ml(0.01mM)^^^T*;^ 

* ^ # ^ T 6^ Fa ^ ;i) ^ # 6^ ;t ^ ^ JLi^>f^ J: 
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Krebs-Henseleit iift. ^f-m^^J^, ^Pj^^^i^J^^. 
Jim 1 . 

^® 1 TJL, -(^^#111 0.04mM j5^>t.8t, ^T^^"] KCl $1 

2. LS -in^^^ifeij^'fSL. 

3. ^#: Wister:^elL, ^'ik, 

1. 10 %;ic>^IL^>^^, 

i ^M,4 rCBF-f-i^ rCBF ^-It^ 



(min) (ml/mg/ (ml/mg/ (ml/mg (ml/mg/ (ml/mg/min) (%) 





min) 


min) 


/min) 


min) 






0 


114.17 


130.86 


144.25 


135.97 


131.3125 


0 


1 


133.30 


150.05 


139.55 


143.35 


141.5625 


7.805810 


10 


147.99 


143.41 


162.10 


145.64 


149.7850 


14.06759 


20 


158.46 


136.33 


177.59 


121.24 


148.4050 


13.01666 


30 


164.61 


182.96 


171.42 


135.00 


163.4975 


24.51023 


40 


176.90 


202.46 


165.94 


113.38 


164.6700 


25.40314 
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50 176.77 193.57 163.08 131.17 166.1475 26.52832 



50ng/Kg f^Jk.^, ■5r^:kLlLJi&jfe'^J: ( rCBF ) Jt;&p 26.5 % . jfc 
III .^E.jtb;r^^^Ti£^ii:jfii-#^ , 

( AD ) ^A^^miSL^. N ^>^^-it't>^/:^t>'^ 50 % ; ^^^A.M 

iij^^^, ^y:X>i^^il^^^^0.^. ititSY - SY5Y MIO 

SY - SY5Y7?rA.6^#^;^^Ji&.^^J!&, '^^ii.^.^^^ N ^ M 
tl'f^, 1^ M10^^I']^i^4:^6^4 N ±^^^ a4b2 iE.^. ^ — .f, 

SY - SY5YiSL M10^yh^l&,f,6^^^^^J^^^, ^fb-^i^m 
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3. MTT^^, rnOBH.. 













(|ig/ml) 








0.0624 


0 


0.1 


0.0773 


23.87821 


1 


0.0663 


6.25000 


10 


0.0860 


37.82051 


50 


0.0807 


29.32692 


100 


0.0750 


20.19231 


500 


0.0903 


44.71154 


1000 


0.0673 


7.85256 



^ o . 
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^0.FentonJ^0.f^0LM^^i»OB):5 n 12mMFeS04 . 10 
M lO.SmMDMPO. H/v^^S |i 1 50mM EDTA,ja^>#;*»»>w 5 m LH2 

'^J*^ ESP 300 ^ ESR(l|:^*#.)>:l-^>(3CJi^^. ^-'H^itlS, 
CF(t'^''«^^^)= 3470GS, SW(^£)= 200GS MF(-i^^JM^) = 
25KHZ, MA(^#'] -i©>!l)= IGS, CT(BtlHj f"^) = 84S, P(^^^) = 
lOmw . 

II. Ill, VI, V, VI, VII, vn, 

>>N.^^;ic@e.^JA lOmg/ml ^^'Jj'v^ l:l(V:V)^tb^!|;^A.^ ^ 

7frl^#f:^T^i+^:E(%) = (ho-hx)/ho x 100 

ho A^m,^^. ESR hx A^^^y^M^^ ^A., 

2 , 





^^>^(mg/ml) 






0 


0.0 


I 


5 


23.3 


n 


5 


40.0 


m 


5 


56.7 


rv 


5 ■ 


33.3 


V 


5 


23.3 


VI 


5 


0.0 
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Vn 5 -20.0 

vni 5 0.0 



J^yy^Xfi^^^^vll:^^, 4^^^^1. n. Ill, IV^tt^tl^ 
J.^*— ^ t -f^^^ III ^ ^S(5mg/ml 'Pfr 
56.7%). >^^lir^^:i^>t V . VI, VII . VIII ^« OH 
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m m ^ 



1. I it^^^^^^^^^m -ff^y^J^-^'}k^^ 



Ri -OH , -O-xyl, -O-Ara-Rha, -O-Fuc-Rha, -O-Ara-Rha, 



-O-Fuc-Glu, -O-Fuc-xyl, -O-Ai^ Rha, O-Ara-Rha,^ 

"^Ac 

-O-Ara-Rha 
Ac ^Rha; 
Ri ^ iL, -OH,-o-Fuc,-o-Rha,i<.-o-Glu; 
R3 ^ -OH, -OCOCH3, -OCOC15H31 il*.'R.(=0), 
-O-Gal, 
-O-Glu , 
-O-Gal-GIu, 
-O-Glu-Glu , 
-O Glu-Ara, 




iisJ:: I 
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-O-Fuc-GIu , 
-O-Rha, 
-O-Rha-GIu^ 
-O-Glu-Glu-Glu^ 

^Glu 
-O-Glu-Rha 

-O-Glu-Rha , 
-O-Man-Glu , 
-O-Gal-GIu-GIu , 

-O-Glu - Glu, 
^^Rha 

-O-Glu - Rha , 
^^Glu 

-O-Glu - Glu , 
/Rha 

-O-Gal - Gal , 

-O-Glu - Ara , 

/Rha 
-O-Gal - Glu , 
^/Rha 
-O-xyl - Rha, 

-O-Glu - Ara , 

^^Rha 
-O-Glu - xyl. 
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-O-Gal - xyl, 

-O-Gal-Glu - xyl , 

-O-Gal-Glu - xyl, 

-O-Gal-Giu - Glu , 

^^xyl-Rha 
-O-Gal-Glu - Glu , 
^^xyl-xyl 
O-Gal-Glu - Glu , 

O-Gal-Glu - Glu-Rha , 

^^Glu-Ac 
O-Gal-Glu - Glu , 
^Glu 



■O-Gal-Glu - Glu , 
I 

Ac 

Glu 

-O-Gal-Glu - xyl-Glu , 
^^Glu-Rha 

-O-Gal-Glu - Glu-xyl, 
^^Glu-Glu 

-O-Gal-Glu - xyl-Glu , 

-O-Gal-Glu-Gal , 

-O-Glu ^ Rha , 
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Rha 

-O-Gal - Glu-Glu , 

-O-Glu-Glu - xyl, 
^^Glu 
-O-Gal-Glu - xyl-Rha, 

-O-Gal-GIu - xyl, 
I 

Rha 
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1 



^^Glu 
-O-Glu-Glu - Gal 
^^xyl, 

-O-Gal-Glu - Glu-Api , 

^^Glu 
-O-Gal-Glu - xyl-Api; 
R4i^lL, -0H,-0S03Na, 
Rs^*., -O-GluA^^-^t., 
R6 T^r iL, OH,^'f<.(=0),6-O-Qui-Rha,^ 6-O-Qui-xyl; 
Rui^riu, -OH,^*.>f^(=0); 
Ri4^iL, ^-OH; 
Ri5 ^ ^-OH; 

R22 -OH,i<. O(CH2)nCH3,n=0-3 , ^ ;p #>i5t ; 

R23 S-il-OH; 

R27i^-CH3il-CH20H; 
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:^ tL^ Ri=R2=R4=R6=Ri2=Ri4=Ri5=R23=H,R3^ (3-OH, 
Rs i^P-H, X=0, y it^- jLM, R22 ^^II, Z :f R27 7& - 

CH3,:i.i(7#-#:, C25 >tr S I it^^, 

2, TAit^^ . 



5 - 6J^M.^^^:^^J^^4^, S/Hl^^B. 
R'i5 ^ iL 

R'zi^a - OH^p - OH 
R'si^-O-Gal - GIu, 

-O-Gal - Glu - Glu, 

-O-Gal - Glu - Glu, 

-O-Gal ^ Glu - Glu, 
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-O-Gal - Glu 3 Xyl , 
K'n^ OH , ^ O(CH2)„CH3,n=0~3,^ R'22 ^^^n Bt 20 - 

R'3 i& - O - Gal - Glu , 
R'ls^a - OH^p - OH 

R'22 OH , ^ O(CH2)„CH3,n=0-3 , ^ R'22 ^#>^t 1^1 20 - 

22 

R'ls^i. 

O(CH2)nCH3,n=0-3 , ^'R'n^f^^.n^ 20 - 22 

R'ait/O-Gal, 
-O-Glu, 
-O-Glu - Rha, 
-O-Glu - Rha, 
-O-GIu - Rha, 
-O-Glu - Glu, 
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-Rha 

-O-GIU4 Glu, 
-0-G!u 3 Rha, 
-O-Gal 3 Gal, 
-O-GIu i Glu, 

^-O-Glu 3 Glu. 

3. ^n^^ 1 6^ ffi it, ^ t ^ I ^t^^^ : Ri=R2=R4= R^= Ri2= 
Ri4= Ris=R23=H, R3i^-0-P-Gal^-p-Glu,R5=P-H,R27=-CH3,R22^# 

^, C25 ^ s X ^ o,z 7&-P-G1U, Y :f^j^, C20-C22 

4. 1 6t >^ ^, ^ t ^ Mt.^^ : Ri=R2=R4= R,=Ri2 

=Rl4= Rl5=R23=H, R3 7b-0-p-GlU^-P - Glu, R5=P-H,R27=-CH3,R22 

Czs^S^n. X^0,Zi(7-P-Glu,Y^#>|§b, C2o-C22't2^Z. 

5. M]^^ 1 fi^^it. I Ri=R2= R4= 
R6=Ri2=Ri4=Ri5=R23=H, R22^ 0H,R3itr-0-P-Gal^-p - Glu, Rs=P- 
H,R27=-CH3,C25 ^ s X i& 0,Z ^-P-Qlu, Y ::^7tr#-#: 

6. ;^^'J^^ 1 ^^it, ^ti^ I it^^^: Ri=R2 =R4= 
R6=Ri2=Ri4=Ri5=R23=H, R22:???-OCH3,R3i(r-0-P-Gal^-P-Glu, R5=p- 
H,R27=-CH3,C25 ^ S X 7(7 0,Z i&-P-Glu, Y 

7. ^m^^ \¥jm^. * t ^ I^t>^^A Ri= R2= R4= R6= Ri2= 
Ri4= Ri5=R22=R23=H,R3 ^ -O-P-Gal^-P-Glu^-p-Glu, R5=a-H,R27=- 

p-xyl 
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CH3,R22 ^-^^^^ X=0,Y7«7— ^.JLM:, z;f^>^l, ^2.^^^^, c- 

8. ^^'\^^ l^m^, ^t^I 'f^:.^^ i{r Ri=R2 = R4= R«= Ri2= 
Ri4= Ri5=R23=H, Rj i?7-0-P-Gal*-P-Glu^-P-Glu,R5=a-H,R27=- 

P-xyl 

CH3,R22^^>i^, X=0, Y 7«j Jl^, Z:^#.ji, C- 

9. *C^'JJ|-4^1 6^^^, *tiC.I^^^^^i(? Ri=R4=R^=Ri2=Ri4= 
Ri5=R22=R23=H,R2=a-OH, Rj 7(;-0-P-GaI^-p-Glu^-P-Glu,R5=a- 

3 

P-xyl 

H,R22 ^^'^,R27=-CH3,X=0,Y ^-^M.^, :z.^^^^, Z 

10. *L^'J^^ 16^^^, * 1 3^ I ^t-^i^i^r Ri= R4= R6= Ri2= Ri4= 



Ri5= R23=H,R2=a - OH,R3 7&-0-p-Gal^-P-G 



iu^-P-Glu, R5=a-H,R22 

5 



p-xyl 

;f^>i^^,R27=-CH3,X=0,Y #.JL^, Z ^^J^, C- 

11, m^]-^^ 1 ^m^, ^ I Ri= R2= R4= R6= Ri2= 
Ri4= Ri5=R23=H, R3 it^-O-P-Gal'^-P-Glu^-P-GlUjRs R22 

P-xyf 

^, R27=-CH3,X=0,Y 7^/— *^jL^, Z ^#.i?t, C-25 m 
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12. ^^^]^^l¥jMit. ^t^H^'^^i?^ Ri=R2=R4=R6=Ri2= 
Ri4=Ri5=R23=H, R3 i&-0-P-Gal'*-P-Glu^-P-Glu, R5 R22 

P-iyI 

R27=-CH3,X=0,Yitr— #-JlM, Z^#*, C-25>CiXrS;^^,C5^; 

13. >j l^Mst. ^t^l ^t^^ ^ Ri= R4= R^= Ri2= Ri4= 
Ri5= R23=H,R2=a-OH, R3 >«y-0-P-Gal^-p-Glu^-p-Glu,R5 

P-xyl 

14. 1 ^ J^, ^ t ^ I ^ Ri= R4= R6= Ri2=^ Ri4= 
Ri5= R23=H,R2=a-OH, R3 T^y-O-P-Gal'^-P-Glu^-p-Glu, R5 

p-xyl 

R22^'4^> R27=-CH3,X=0,Y;?fr-^jLM, Z ;F#>^t, C-iS-i^ityS 

15. ^ I e>^#>S.^^>N^^;i^^^-f-^J^E3r';§:^^.ti5S^^#^|| 
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17. ^L^'j^^i ttr^i^, ^t^i4t:.^i^^ii:fcTT: 

(25S)-26-0-P-D-'1fc'^^^#J-22-|^;iL-5 P-'^#-3 P, 26— 
^-3-0- P -D-'«:'^^ ^#^(1 - 2)- P -D-^'^^^IL^^o 

(25S)-26-0. P -D-?lb'^^ n^^-22-0L&--5 P -"^ ^ -2 P , 3p , 
26-^^-3-0- P -D-^'^S ^^^1 - 2)- P -D-'Ifc'^^ILIt^ 

(25R)-26-0- P -D-nh*^ ^ ^ #^-22-^^-5-i^-'^ ^ -3 P . 26- 
j^^-3.0-a-L-1fc'^JL^*U-(l->2)[P-D-f ^Ik'^^l-Cl 3)]-p 

(25R)-26-0- P -D-nfc'^ ^ ^ ^^-22-^^-5-^^-'^ ^ -3 P . 26- 
j:i^-3-0-a-L-'fc'^JL##l^l->2)(a-L-'ifc'^IL^#^(l - 4)]- P - 

(25R)-26-0- P -D-^'^ ^ ^ ^^-22-^^.5-#-'^ ^ -3 P > 26- 
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j:.i|_3_0-p-D-1k'^^|L^:i-(l-^2)( P -D-nfc'^^^L^l-(l - 3)]- P 

(25R)-26-0- P -D-'lfc'* ^ ^ ^^-22-01^-5'^-^ ^ -3 P . 26- 
^#-3-0-a-L-'^'^IL#^^(1^2)- P -D-^'^^^^^;, 

(25S)-26-0-P-D-^'^^^#l-5 P -'^^ -20(22)- )^-3 P. 
26-^^-3-0- P -D-'&^f ^#^(1 - 2)- P -D-'^'^^IL^^. 

18. *l^'J^^2 6^'ffc^^. 

( 25S ) -26-0-p-D-'lfc^^^^tJ--22-^^-5p-'^^-2p, 3p, 26-=-^ 
-3-0-p-D-t5fc'^^ ^^^^ (1^2) -p-D-p&^^#L^^^; 

(25S)-26-d-p— nfc^^^^^-22-T^^-5p-'^<^-2(3, 3P, 26-^^- 
S-O-p-D-t^fc'^^ (l->2) -p-D-nh'^^^Lili:-^; 

(25S)-26-0-p-D-'tii'^^^i|t^- 5p-'^^-20(22)-^-2p, 3P, 26- 
Sl-3-O-p-D-^'^^ (1^2) -p-D-i^i^^^L^^;; 

(25R)-26-0-p-D-'fc'^^^^l--22-^^-5-#-'^^-3P, 26--=- 
gf-3-0-p-D-vafc^^^^^(l->4) -p-D-t^fc'^^fL^^C; 

(25R) -26-0-p-D-^'^^ ^i|t^-22-TM^-5-i^-'^^-3P, 26-.::- 
#-3-0-p-D-lfc'^^^^^(1^4) -p-D-^^4^a^#C,; 

(25R) -26-O-p-D-vtfcvi^^^#^-5-J^-'^*^-20(22)-#-3P, 26-^ 
#-3-0-p-D-'^'^^ ^i^^ (l->4) -p-D-vifc'^-f-^L^^. 

19. I55r';^^^^^^6^;?r«^, ^^^^t^^j/^^ikf-^v^^^^ 

20. ^^^]-^^lfi^m^. jfc 
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